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(54) FRONT PANEL BOARD FOR PLASMA DISPLAY 



(57) A front panel for a plasma display panel com- 
prising at least one transparent resin plate and a con- 
ductive mesh placed on the transparent resin plate, in 
which a part of the conductive mesh is exposed on the 
plate in a sheet form on at least one side of the marginal 
surface of the front panel, is provided. The front panel 
may have uneven patterns on at least one side of sur- 
faces of the front panel, and may further comprise an 
intermediate synthetic resin plate between the conduc- 
tive mesh and the transparent resin plate, and also may 
comprise a decorative portion between the intermediate 
synthetic resin plate and the transparent resin plate. In 
addition, the front panel may comprise a conductive 
film, which is in contact with the conductive mesh in a 
sheet form on at least one side of the marginal surface 
of the front panel. Such a front panel for a plasma dis- 
play panel can stably exhibit high electromagnetic 
wave-shielding properties, and the visibility of the 
screen of the plasma display panel is good. 
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Description 

FIELD OF THE INVENTION 

5 [0001] The present invention relates to a front panel for a plasma display panel, which is attached to the front face of 
a plasma display panel and effectively shields electromagnetic waves generated by the plasma display panel. 

BACKGROUND OF THE INVENTION 

10 [0002] Various computer displays used in office automaton instruments and factory automation instrument, and dis- 
plays of game machines and TVs radiate electromagnetic waves, and the influence of such electromagnetic waves on 
other equipment may cause problems. 

[0003] Recently, plasma display panels (hereinafter refened to as 'PDF") attract attentions as large-size display 
devices. However, electromagnetic waves goierated by PDF often affect surroundings, for exanple. a FM broadcast 
15 picks up noise. 

[0004] To shield such electromagnetic waves and avoid such affection, various methods have been proposed, for 
exanrple, a method wherein a filter for a display is utilized, which comprises a plastic substrate and a conductive film 
such as an indium oxide-tin oxide film formed on the surface of the substrate (JP-B-7-19551), a method wherein a dis- 
play is covered with a ftoer mesh made of polyester fiber metalized with nickel thereon, and a method wherein a filter is 
so utilized, which comprises laminated glass plates and fine metal wires interposed between the plates, and tfie like. 
[0005] However, a filter for a display having a conductive film such as an irKllum oxide-tin oxide film has a low per- 
formance of sfiielding electromagnetic waves and cannot effectively shield the electromagnetic waves. Thus, such a fil- 
ter does not exhibit sufficient shielding properties against displays which generate intense electromagnetic waves such 
as PDF. 

25 [0006] In the method wherein a display is covered with a mesh made of polyester fiber metalized with nickel thereon, 
dusts tend to be trapped with the mesh, and thus the screen of the display liecomes indistinct for users. 
[0007] When a filter comprising laminated glass plates and fine m^l wires interposed between them is used, the 
visibility of a screen can be fairly improved, but it is very difficult to ground it, since the fine metal wires are interposed 
between the glass plates. Therefore, the electromagnetic wave-shielding properties cannot be nraintained at a sufficient 

30 level for a long time. 

SUMMARY OF THE INVENTION 

[0008] In view of such circumstances, the present inventors made extensive researches on front panels having elec- 
ts tromagnetic wave-shielding properties, and have found that a front panel for a plasma display plate, which comprises a 
transparent resin plate and a conductive mesh placed thereon wherein a part of the conductive mesh is exposed in a 
sheet fonn on at least one side of the periphery of the front panel, can surely be grounded, stably exhbits high electro- 
magnetic wave-sfielding properties, and meU^es the screen of the display sufficiently visible. Thus, the present invention 
has tseen connpleted. 

40 [0009] Accading to the first aspect, tie present invention provides a front panel for a plasma display panel comprising 
at least one transparent resin plate and a conductive mesh placed on said tran^rem resin plate, in which a part of the 
conductive mesh is exposed on the plate in a sheet form on at least one side of the marginal surface of the front panel. 
[001 0] According to the second aspect, the present invention provides a front panel for a plasma display panel accord- 
ing to the first aspect, in which uneven patterns (asperity) are formed on at least one side of surfaces of the front panel. 

45 [001 1 ] According to the third aspect, the present invention provides a front panel for a plasma display panel according 
to the first aspect, which further comprises an imermediate synthetic resin plate placed between the transparent resin 
plate and the corxJuctive mesh, and a decorative portion provided between the intermedate synthetic resin plate and 
the transparent resin plate. 

[001 2] According to ttie fourth aspect the present invention provides a front panel for a plasma display panel accord- 
so ing to the first aspect which further comprises a conductive film, a part of which is in contact with the conductive me^ 
in a sheet form on at least one side of the marginal surface of tiie front panel. 

[001 3] According to the fifth aspect, the presem invention provides a front panel for a plasma display panel according 
to the first aspect, in which tiie transparent resin plate has properties of shielding near-infrared rays. 

55 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0014] 

5 Rg. 1 -a is an arrangenent drawing showing the structure of a front panel for a plasnia display panel produced in 
Example 1-a. 

Rg. 2-a is an arrangement drawing showing the structure of a front pane! produced in Comparative Example 1-a. 
Fig. 1-b shows a layer amangement in the course of heat press processing in Example 1-b. 
Rg. 2-b is a cross sectional view showing the layer structure of a front panel for a plasma display panel produced 
70 in Example 1-b. 

Fig. 3-b shows a layer arrangemerrt in the course of heat press processing in Example 2-b. 

Fig. 4-b is a cross sectional view showing the layer structure of a front panel for a plasma display panel produced 

in Example 2-b. 

Fig. 5-t) shows a layer arrangemerrt in the course of heat press processing in Example 3-b 
IS Rg. 6-b is a cross sectional view showing the laye* structure of a front panel for a plasma display panel produced 
in Example 3-b. 

Fig. 7-b shows a layer arrangement in the course of heat press processing in Example 4-b. 

Fig. 8-b is a cross sectional view showing the layer structure of a front panel for a plasma display panel produced 

in Example 4-b. 

20 Rg. 9-b shows a layer anangement in the course of heat press processing in Example 5-b. 

Fig. 10-b is a cross sectional view showing the layer structure of a front panel for a plasma display panel produced 
in Example 5-b. 

Rg. 1 -c shows a layer arrangement in the course of heat press processing in Example 1 -c. 
Rg. 2-c is a cross sectional view showing the lays' structure of a front panel for a plasma display panel produced 
25 in Example 1-c. 

Rg. 3< shows a layer anangement in the course of heat press processing in Example 2-c. 

Fig. 4-c is a cross sectional view showing the layer structure of a front panel for a plasma display panel produced 

in Example 2-c. 

Fig. 5-c shows a layer anrangement in the course of heat press processing in Example 3-c. 
30 Rg. 6-c is a cross sectional view showing the layer structure of a front panel for a plasma display panel produced 
in Example 3-c. 

Fig. 7-c shows a layer arrangement in the course of heat press processing in Comparative Example 1 -c. 
Fig. 8-c is a cross sectional view showing tfie layer structure of a front panel produced in Comparative Example 1 -c. 
Fig. 1-d is a top view showinig the arrangement of a transparent resin plate and a conductive film in the present 
35 invention. 

Fig. 2-d is a top view showing another arrangement of a transparent resin plate and a conductive film in the present 
invention. 

Fig. 3-d is a cross sectional view showing a further an-angement of a transparent resin plate and a conductive film 
in the present invention. 

40 Fig. 4-d shows a layer anrangement in the course of heat press processing in Example 1 -d. 

Rg. 5-d is a cross sectioned view showing the layer structure of a front panel for a plasma display produced in 
Example 1-d. 

Rg. 6-d is shows a layer arrangement in the course of heat press processing in Example 2-d. 
Rg. 7-d is a cross sectional view showing the layer structure of a front panel for a plasma display produced in 
4s Example 2-d. 

Fig. 8-d is shows a layer arrangement in the course of heat press processing in Example 3-d. 

Fig. 9-d is a cross sectional view showing the layer structure of a front panel for a plasma di^ay produced in 

Example 3-d. 

Rg. 10-d is shows a layer arrangemerrt in the course of heat press processing in Comparative Example 1-d. 
50 Fig. 1 1 -d is a cross sectional view showing the layer structure of a front panel produced in Comparative Example 
1-d. 

DETAILED DESCRIPTION OF THE INVENTION 

ss {001 S] The front panel of the present invention is a front panel for a plasma display panel comprising a transparent 
resin plate and a conductive mesh placed on the transparent resin plate, in which a part of the conductive mesh is 
exposed on the plate in a sheet form on at least one side of the marginal surface of the front panel. 
10016] Such a front panel is placed in front of display devices such as CRT (cathode ray tubes). EL (electrolumines- 
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cent) displays, plasma display panels. Preferably, such a front panel is used as a frorrt panel for PDF The size of the 
front panel is not limited and is suitably selected depending on the screen size of a display de^nce. Also, the thickness 
of the front panel can be suitat>ly selected. 

[001 7] A transparent resin plate used in the present invention may be made of a resin such as acrylic resins, polycar- 
5 borate resins, polyester resins, cellulose resins (e.g. triacetylcellulose, diacetylcelluose, etc.). styrene resins, vinyl chlo- 
ride resins, etc. 

[0018] Specific examples of such resins include those prepared by polymerizing the following monomers: 

(meth)acrylates such as methyl (meth)acrylate. ethyl (meth)acrytate, prop^ (meth)acrylate. butyl (meth)acrylate. 2- 
10 ethylhexyl (meth)aaylate, etc.; 

(meth)aCTylates having an alicydtc hydrocartxin groip such as bomyl (m6th)acrytate. fenchyl (meth)aaylate. 1- 

menthyl (meth)acrytate, adamantyt (meth)acrylate. dimethyladamantyl (meth)acrytate. cydohexyl (meth)aaylate. 

isobornyl (meth)acrylate, tricyclo[5.2.l.O^ ^ecan-8-yl (meth)acrylate, dicydopentenyl (meth)acrylate. etc.; 

styrenic monomers such as styrene. a-methylstyrene. vinyitoluene. chlorostyrene, bromostyrene. etc.; 
15 unsaturated caitoxylic acids such as acrylic acid, methaaylic acid, maleic add. itaconic add. etc.; 

acid anhydrides such as maleic anhydride, itaconic anhydride, etc.; 

hydroxyl group-containing monomers such as 2-hydroxyethyl (meth)acrylate. 2-hydroxypropyl (meth)acrylate, tet- 
rahydrofurfuryl (meth)acrylate, monoglycerol (meth)acrylate, etc.; 

nitrogen-containing monomers such as acryiamide, methacrylamide, acrylonitrile, methacrylonitrile, diacetoneacr- 
20 ylamide, dimetfiylaminoethyt methacrylate, etc., 

epoxy group-containing monomers such as allyl glycidyl ether, glyddyt acrytate. glyddyl methacrylate. etc.; 
alkytene oxide group-containing monomers such as polyethylene glycol monomethacrytate, polypropylene glycol 
monometfiacrylate. polyethylene glycol monoaliyi ether, etc.; 

other monomers such as vinyl acetate, vinyl chloride, vinylidene chloride, vinylidene fluoride, ethylene, etc. 

[0019] Further examples of transparent resins include those prepared by polymerizing the following polyfunctional 
monomers: 

alkyldiol di(meth)acryiates such as ethylene glycol di(meth)acrylate, 1,4-butanedioi di(meth)acrylate, neopentyl 
30 glycol di(meth)acrylate, etc.; 

alkylene glycol di(meth)acrylates such as tetraethylene glycol di(meth)acryiate. tetrapropylene glycol diacrylate, 
etc.; 

polyfunctional aromatic compounds such as divinytbenzene, diallyl phtfialate, etc.; 

(meth)acrylates of polyhydric alcohols such as pentaerythritol tetra(meth)acrylate, trimethylolpropane tri(meth)aa- 
35 ylate. etc. 

[0020] Herein, "(meth)acrylate" means acrylate or methacrylate. 

[0021] The transparent resin plates in the present invention may be made of copolymers comprising two or more of 
the above monomers. 

10 [0022] The transparent resin plates in the present invention are preferably made of acrylic resins or styrene resins 
from the viewpoint of light transmission and the easy availatxiity of monomers. In particular, those made of acrylic resins 
are preferat)le from the viewpoint of light transmission arxf weather resistance. 

[0023] A transparent r^in plate used in the present invention may be in the form of a plate, a film or a sheet. The 
thickness of the resin plate may be suitably selected, and is usually from 0.01 to 10 mm. preferably from 0.02 to 5 mm. 

45 [0024] In the present invention, a plurality of transparent resin plates may be used. 

[0025] The transparent resin plates in the present invention may contain additives such as light-diffusing agents, col- 
orants, mold-release agents, stabilizers, UV-ray absort>ers. antioxidants, anti-static agents, flame-retardants. etc. 
[0026] When the front panel of the present invention is attached to PDP. the transparent resin plate preferably has 
properties of shielding near-infrared rays to prevent dieturt)ance8 caused by near-infrared rays. In the present invention, 

50 a prefened transparent resin plate having properties of shielding near-infrared rays has the near-infrared rays-shielding 
properties such that a total light transmittance in a visible light wavelength ranging between 450 nm and 650 nm is 50 
% or more, and a light transmittance of 30 % or less in a near-infrared wavelength ranges between 800 nm and 1000 
nm, when measured with a method of Japanese Industrial Standard (JIS) K 7105A. 

[0027] Examples of the transparent resin plate having near-infrared rays-shielcfing properties include known resin 
55 plates containing copper compounds, phosphorus compounds, tungsten compounds, etc. in resins (JP-A-62-5190. JP- 
A-6-73197. JP-A-6-1 18228 and USP 3.647,729), resin plates cont^ning copper compounds and phosphorus com- 
pounds, resin plates containing dye type near-infrared absorbers, and the like, 

[0028] One specific exarrple of the resin plate containing a copper compound and a phosphorus compound is a plate 
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made of a resin composition conprising a copolymer pr^ed by ovolymerizing a monomer unsaturated 
rtn^^J^Ttorilnd a Dh^ atonxx)ntaining monomer, and a compound containing a copper atom. 

So^bond and a phosphorus atom in the molecule thereof, while a conpound of the formula (1). 

[CH2=C(X)COO(Y)j3.n-P(0)-{OH)n 

«rtnereinnislor2Xisahydrogen atom oramethylgroupiYis an oxyalkylene group having2^^ 

T^n^ r d 8 to 20 on a mmt,er average when Y Is an oxy^kyiene group having 2 carton 
5 to 20 o^a nunt>er average when Y is an oxyalkylene group having 3 cartx)n atoms, or a nunPer of 4 to 20 on a 
n^r^^r^^en ^Sln oxyalKylene group having 4 cartx,n atoms is preferred, since obtained resin plates have 

rS^Tr^e'nt^xt:? S ha^ng 3 cartx^n aton« ^ ^^^^^ 
since obtained resin plates havetow hy^^ 

r0031] The total number of cartwn atoms in the [CH2=C(X)OUUtY)nj group ispieie a«y Hwa-eased 
Lge When the total number of cartxjn atoms is not more than 18. obtained resin plates tends to have decreased 

having 3 carbon atoms and m is a number of 6 to 20 is preferably used. « 1 1« -M wt % oreferablv 

Vo^Hc^ monomer exceeds 50 wt. %. the strength of " 

'^^,S!^^!!!^i^'Zr^«> by homogeneously dl«o*,«g a compound oont^nu^ a copper 
^r^uS by a cinveTrS^meWng and kneading method, and then polymenzing the m«tore^ 
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polymethine type nearHrrfrared absorbers, pyrylium type nearnnfrared absortsers, tHopyryiium type near-infrared 
absort>ers, squaritiun type near-infrared absott}ers, chloconium type near-infrared absortwrs, azutenium type near- 
infrared absorbers, tetradehydrocholinetype near-infrared absortiers, triophenytmettiane type near-infrared £dt}sort>ers. 
diimmonium type near-infrared absortiers, and the I9<e. 

5 [0045] Two or more of the above dye type near-infrared absorbers may be used in combination. 

[0046] Specific but non-limiting examples of the dye type near-infrared absort}ers include (1) IR-750, IRG-002. IRG- 
003. IRG-022. IRG-023. IRG-820, CY-2. CY-4. CY-9 and CY-20 (all available from NIPPON KAYAKU CO.. LTD.). (2) PA- 
001. PA-1005. PA-1006. SIR-114. SIR-128. SIR-130 and SIR-159 (all available from MITSUI TOATSU CHEMICALS, 
INC.), (3) IRF-700. IFR-770. IRF-800. IRF-905 and iRF-1170 (all available from Ftqi Photo Film Co.. Ltd.). (4) EX 

10 COLOR 802K and EX COLOR 803K (both available from NIPPON SHOKUBAI CO.. LTD.). and the like. 

[0047] The arrxjunt of the dye type near-infrared absortjer to be contained in a resin plate can be adequately adjusted. 
For example, when an acrylic resin plate having a thickness of 3 mm is prepared, the dye type near-infrared absorber 
is contained In an amoum of 0.0001 to0.2partbywreight, preferably 0.001 to 0.1 part by weight, per 100 parts by weight 
of an acrylic resin. 

75 [0048] A resin plate containing the dye type near-infrared absort>er according to the present invention may be pre- 
pared by one of the following methods: 

(1) A method of melting and kneading a dye type near-infrared absorber in a transparent resin and then molding 
the resulting, mixture; 

20 (2) A method of dissolving or dispersing a dye type near-infrared absorber in a monomer component which is the 
raw material of a transparent resin, and then polymerizing the monomer; 

(3) A metfKXl of forming a resin layer containing a dye type near-infr£U'ed absorber on tfte surface of a transparent 
resin sheet or film by a coating method or the like; 

(4) A metfiod of pasting or placing a sheet or film containing a dye type near-infrared at>sorber, which is prepared 
25 by one of the methods (1), (2) and (3), on a transparent resin sheet 

[0049] When the method (1). in wtiich a dye type near-infrared at)sorber is melted and kneaded in a transparent resin 
and then the mixture is nfx>lded. is adopted, the dye type near-infrared absorber is added to the resin in the course of 
the mokfing of the transparent resin at a t^nperature suitable for the utiGzed transparent resin by a conventional method 
30 such as extrusion molding, injection molding or press molding, and thus a transparent substrate containing the dye type 
near-infrared absorber is prepared. 

[0050] When the method (2) , in which a dye type near-infrared absorber is dissolved or dispersed in a monomer com- 
ponent which is the raw material of a transparent resin and then the monomer is polymerized, is adopted, the dye type 
near-infrared absorber is dissolved or dispersed in the monomer component as the raw material of the transparent 
35 resin, or a s/rup cornaining the monomer and its polymer, and then the mixture is bulk polymerized and hardened, for 
exanple, in a cell or a mold to shape it in a desired form. Thus, a transparent substrate containing a dye type near-infra- 
red absort)er is obtained. 

[0051] When the method (3), in wtiich a resin layer containing a dye type near-infrared absorber is formed on the sur- 
face of a transparent resin sheet or film by a coating method or the like, is adopted, a solution dissolving the transparem 
40 resin and the dye type near-infrared absorber in a suitable solvent is applied on the surface of the transparent resin 
sheet or film, and the solvent is evaporated off to obtain a transparent sut>strate containing a dye type near-infrared 
at}Sort}er. 

[0052] When the method (4) , in which a sheet or film containing a dye type near-infrared at)sort)er tfiat is prepared by 
one of the methods (1), (2) and (3) is pasted or placed on a transparent resin sheet, is etdopted, the sheet or film con- 
4s taining the dye type near-infrared absort>er prepared by one of the methods (1), (2) and (3) is pasted with a suitable 
adhesive, or melted and placed by pressing or the like, on a transparent resin sheet containing no dye type near-infra- 
red absortser. 

[0053] A transparent resin plate used in the present invention may have a hard coat layer on its surface. The kind of 
the hard coat layer is not limited. For example, a UV ray-cured or thermally cured material of a hard coating agent such 

so as acrylic resins, urethane resin, etc. may be used. 

[0054] A front panel for a plasma display panel according to the present invention comprises a conductive mesh 
placed on a transparent resin plate. Examples of such a conductive mesh include metal meshes of copper, stainless 
steel, iron, etc.; metal meshes plated with nickel, chromium, etc.; synthetic fiber meshes made of synthetic resin fila- 
ments which of the surfaces are plated with nickel, copper, etc.; and the like. The kinds of the synthetic fiber in the syn- 

55 thetic fber meshes are not limited. Polyester fiber is prefenred from the viewpoint of strength, durability, and fiie 
easiness of etching treatment, which is a pre-treatmerrt prior to plating. 

[0055] The fiber diameter of a conductive mesh used in the present invention is usually from 10 to 60 \jav. Then a 
mesh is too coarse, the effects of shiekfing electromagnetic waves decrease. When a mesh is too fine, the visit»lity of 
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A- I ^ ^-»«rin«rt« Thus a mesh size (exoressed by the nurrtjer of mesh cells per one (1 ) inch) is usually 
S^i pigTeSfs prSle. since such a mesh 

iHSl In theoresent invention a part of a conductive mesh is exposed on a transparert plate in a sheet fomi on 
Sne sdeXe^.^n^^^^^^ plate. The grounding from such an exposed part of a conducive m^ ^n 

Jy shtw ele^Sagnetic waves. Since the front panel having such an exposed part of -^2, c^rS^ 
enecnvaysnieiuB » ^t^^m^ to suooress the deterioration of electromagnetic wave-shielding propertes 

zinc oxide, etc ) in combination: a single-layered antireflection 

mmmmmm 

tion layer is fonned on the txjth surfaces of the front panel. 
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[00651 When the antiref lection layer is formed, its surface is easily stained with soils. ^rngBrpntns, ^J^^^^ 
Sca^. ttlerefore. a stainproof layer may be formed on the antireflection layer to pra/ent staong or to faclrtate the 
removal of stains if the surface is stained. . . i_ 

r00661 The staitvroof layer is not particularly limited and any of the known conventional stainproof layers may 

Exa^S« cSprcirf layers in^e stainproof layers comprising a fluorine atom and a ^^ox^'J^^^J^^^Z 
^^J^^2^^JP-bI-29Z^. JP-A-6-256755. JP-A-1 -294709 (USP 5.081 .192). etc. Such a steinproof layer 

^.litar^«idir^ont^^^ 

formed on one or both of the surfaces of the front panel of the present invention. ho 

A ha^^ayer Is formed to enhance the hardness of a front panel. Any conventonal hard coat layer nay 
S tJe TeS;^ ilntion. For example, a hard coat layer obt^ned by polymerizing and cunng a coatng agent 

SS.^ "^^^^^ by po.ymer.ing arK, curing polyn,nc..n^ p^y^er- 

S^co^fhl^ two or more acryloyi groups or methacryloyl groups (e.g. urethane (meth)a«^te. ^y^^ 
r^)^XrSlyS^^ (meth)aaylate. etc.) with activation energy rays such as UV rays, electron beams «c.. arid 
SSn^Wt^r^iy crosslinking and curing sOicone type-, melamine type- or epoxy type-crossl.riteble resm 
r^tSrAni)ngTem a ,ayer obSned by polymerizing and curing a urethane acryiate polyfuncf onal polymer,z- 
^e^^rZ^^Xer obiined by crosslinking and curing a siOcone type-crosslinkable res.n raw materral are 
oreterablefromtheviewpointof durability and the easiness of handling. 
Sm91 To^nate^ 

L^meth^ eS"<^erin coating processes, for example, spin coating, dip coating, roll coating, gravure coatng curta^ 
f^^i^ l^Sng. etc.. and then cured, in such a case. 
t^lSi'^^ed. in o«Jer to attain easy coatings 

2^ <?n bTcSly thermal polymerization with heating, or photopolymerization with the irradiation ot activaton 

S "^eTc^^^'Xn^ti:;:' rnot nmned. a^ ^ preferaWy .om 1 to 20 «n me thid.^ . 

o^cal interference fringes appear due to the influence of an upper f 
rSimng froTpa^ tends to have unpreferred appearance. When the thickn^s exceeds 20 pm. the strength of the 
laver tends to deaeaseunpreferably. and thus the coated layer may be cracked. ^»wo„s«ar*nt 
-^e Xsive fZ which is described above, may be provided between a hard coat layer and a transparent 

StnrorS^en^a^^nspaJemLcarryi^ 

^ hard coat layer i^ay be placed on one or both of the surfaces oft 

S^Sf S^eSreven patterns are formed on at least one side of surfaces of a from parcel tor a Plasma d.^^ 
S aaxi-S^o Ve p^esert invention. The uneven patterns are usually formed on a side of me surfaces ol a from 
^el S T?DP. afthough they may be formed on the other sde of surfaces of a front panel facing a viewer, or both 

'^1^ un Jl'i^Sterns may be formed direcdy on a 
Zr on the plate. TheTtter case is preferred, since the mechanical strength, abrasion ^^^^^X^^cJ^ 
u^^T^tterns are in^roved. In another preferred embodiment. ^^.^^TTZZl^T 
faces of 7fram oanel while a hard coat layer is placed on the other side of surfaces of the panel. 
Si T^^Xer^'fSerns may be fonLl by transferring such patterns from an embossing master or by applying 
Sng^nS^g inCnTc coiJpound particfes (e.g. silicon dioxtie such as silica gel. a'unr«num oxde. n^agne^^^^ 
o^Tn o^ zirc^iurJocide. titanium oxide etc.) and drying it. The formation of uneven patterns by 
arem^ng master is sinple and achieves a high yield, since the uneven patterns can be formed using embossing 
mactpr in ttie heatina and Dressing step of the production process of a front panel. 

^« such'a^nL^ng master include mokis used in heating and pressing f eP--;;^^'^-"9""- 

irSttem^reon. etc. When a moW is used. H is preferred that a releasing agenljs previous^ applied ^o^J^^er 

, suSa^ci J^rmoW. Films having uneven patterns are preferably used, since produced front panels can be easily 
removed after heating and pressing, and the handling of the films is easy^ n„^,«c m such films are oolv- 

ra«771 Anv film may be used insofar as rt can be resistant to heating and pressing. Examples of such filiris are pay 
Ene Sla^e (P^ lilms. triacetylcellutose (TAC) films, ete. Among them. PET films are preferable from the 
StTm o^^leSessofthefSsn^ 

5 ^VSolina and no larger than ^ ^ 

Si^i Ve su^^^ ^e ab^^ "m carries fomned uneven patterns which correspond to the uneven patterns of a 

Kne??hem2eCtter^maybefom,edonafa^ 

of uneven patterns by embossing is preferable from the viewpoint of the durability of the film. 
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r00791 To form uneven patterns on the surface of a front panel using such a film, for example, a transparent resjn plate 
Sli J n^Z pX^ilm carrying uneven pattems with allowing the side of the surfaces of the transparent r^ 
o aTe or on whi^ uneven pattems are formed afterwards, in contact with the uneven pattern of the f dm. and 

ChjTe^ ^IS pre^^^^lai.^ atK^^^ 
tems on its surface. The removed film may be recovered and recycled. 

[00801 The above uneven patterns preferably has Average Spacing of Roughn^ peate .n a ^ange^een 3 ^ 
^jn. and Ten point heigfTof irregularities in a range between ^ «^ ^0 pm. wh.* are m^sur^^^^^ 
oeoi Here Average Spacing of Roughness peaks means an arithmetc mean value of Averaged Une lengths from one 
pSIc^on (c^ZHo^tdi^^^^^ d^ression (concave) thereto along a standard length. Ten-p^nt he.gm of-rr^ul^- 
Tsm^n^^e suLf the aleraged value d absolute altitudes d the peate of me h^ 

pr^Xs. and the averaged value of absolute attitudes of the bottoms of the deepest depression to the f rtth deepest 

in the present invention, a conductive mesh is preferably present in a depth of 0.5 mm or less from either one 
«;idP of surfaces of a front panel, since the warp of the front panel can be suppressed. 

A^om inel S a plasma display pane, accosting to the present invention preferably has a surface res.st.vrty 
of 10^^ n/square or less from the viewpoint of the siwression of dust accumulation. ^nionir or 

foOMl ^ch a surface resistivity may be alfained by a method comprising the steps of applying « 
Sc surfactant to the surface of a front panel and drying it ; a method compr^ng the step of ^tymg a ^t.ng vrt>.ch 
nnn^rtees a conductive filler mainly containing a metal oxide such as tin oxide, indium oxide, antmony oxide, eta on 

dafront pane! byavaoium process such as spattering, vapor deposition. etc.:amet^ 

a inSS polUr such as polythiophene. pdypynole. polyacetylene. etc. on the surface of a front panel, and the 

[^1 When a decorative portion is provided in a front panel for a plasma display panel according to preserrt 
Son whSiLrmrises a Eansparent resin plate and a conductive mesh placed on the transparent resin plate, rt is 
pXeS' J^r^Tn^m^ate sX^c resin plate is placed between the conductive mesh and *^"^«^,;2;n 
ZT^^l TJZi.e portion^s provided between the intemiediate resin plate and the tansparent pla^e to maintan 
Se clim^ of^lors of me decorative portion and achieve attractive appearance of the decoratn^e portion^ 
S^sSian^rm^TaLesinplatemaybethesameasatransparert 

S. a^S^f T^^rent pfates. for Lmple. "a synthetic resin plate for a display skie". "a-ntejrn^ate s^ 
thXe^n plates- and "al^ithetic resin plate for a viewer side" (all of which are the same as P^f^^ 
vS. are ment^ni above) can be used. In this case, the synthetic resin plate for the viewer side, the intermediate 
:S^^c rSi? a ^^uSe mesh and the synthetic resin plate for the display side can be f^ac^ ^^^^^^ 
Kl ?s nSS mat the synthetic resin pfate for a display side, the intermediate synthetic resm plate and me syn- 
tSesin pS a viewer ade may be me same or dW^^^^ 

^Sancfwim tSe ^ects mer Jf. For exanple. me resin pfates having a relatively low transmission of ^siWe 'igM 
suc^trarS>rr^ riln plates having n«^^^ 

pSSy u^ ime intermediate s^etic resin pfates or me synthetic resin plates for a display sjda 
[iraTJ^en a decorative portion is provided, a part of a conductive mesh may be exposed on a ^e*^'^'^^^* « ^^Jj 
40 S^J^or on a display side cTa front panel, and such an exposed part of me mesh can be easily covered up w,m me 

?^r?hTre IT no limifation on a memod for providing a decorative portion. For example, a decoration member such 
L^ianS er^ riin plate carrying a decoration may be used. Such a decorative portion is preferably Prov-dedby 
Drirti^rX^rat^^on t^ surface(s) of an intemiediate synthetic resin plate and/or a synthetic resin pla^e for a viewer 

^ f?om tSrr^^^ d mass ^oJuctively. AHemath^ely. an addrtional transparent resin pfate on v^'^^ ^J^^^T 
pri^is also preferably utitaed. The colors of a decorative part are not limited. For example, meback- 
amu^ d a^Sative while characters such as logos are written with a whrte color, o provde a 

SlS te^^h LC^^on. Examples of paints used to form a decorative portion by printng mclude acryl^ 
S u^hL paints. eJScy paint, etc. For example, when a decorative portion is printed on an a'^^'ll^^f P'^*«^^ 

50 TZJ^fe^ r^n plaie^ayJc paints are preferably used, since me suffiderrt adhe^on of me decoratve portion to 

roS^Td:2c:SXrn"r^ytfo^^^ H^eroneorbomofanintermedatesyntheticresinplateandasv.^ 
tSes^nSS^ravSLde. Furmem»^^^ 

crfrsSetcri" plate for a display sWe. or me viewer^ide surface of a synthetic resin plate for a viewer side^ 
55 SS^l ft I oSeSTe to fom, Tneven pattems on at least one side of surfaces of a front panel for a plasma display 
^U^i^lore pSse^ii^lenton'^ me same memods as described above, eve,; when ^^^^^^ P^-J^^^^^ 
^ed to mTfront p^el. Such uneven pattems can prevent me reflection of extenor ligW ^^^^^^^ 
tomedonaviewer-sid^surtace of me front panel. 
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a display screen in the case they are formed on a display -side surface of the front panel. Therefore, both cases are pre- 

[00911 Methods for producing a front panel having a decorative portion may be the sane as those descrtjed above. 
For exancle such a front panel can be easily produced by arranging a synthetic resin plate for a viewer side, an .nter- 
m^Srth^rrin plate and a conductive mesh in thisorder. and heating and pressing togethe. VVhenasyn- 
J^c S^e fora dUy Side is further placed, a synthetic resin plate for a viewer jide^an ■'^enr^^ty v;*^^ 
^n pSe. a conductive mesh and a synthetic resin plate for a display side are arranged .n th.s order, and then heated 
and pressed them in the same way as described above . ^ in»«.r 

[wS] A decorative portion may be provided by printing on a synthetic resin plate for a viewer s^e and/or an inter- 
mediate synthetic resin plate, or by interposing other synthetic resin plate having a decoration appLed «;«-eorn^y pr.m- 
IIT^ beTeenanirt^mediatesyntheticrea 

fiSr STn rSSuctive f Bm further provided, for example, as shown in Rg. 4-^ an intermediate SY^^c r^^ 
pteTe a conductive mesh, a conductive film and a synthetic resin plate for a display side are arranged m this «xler. and 
Sitn he«Jd S pressed. In such a case, the conductive film can be easily covered up with the above decoratn^e por- 

fiS^l An adhesive film may be interposed between an intemnediate synthetic resin plate and a synthetic resin plate 
E^disp^y^e and then hited and pressed, to improve the adheson. for example, between these resm p^ts and 
^in a conductive mesh and a conductive layer, and to bond them more firmly. The adhesive f.^ 

SSq '^^^^^''^nel for a plasma display panel according to the present invention is used, a ^"^^"^ 
s usually maintained at a ground potential level. To this end. the conductive mesh » preferably contact wrth me 
gr,^^ pot^al part of a display, etc. In general, such a ground potential level can be maintained by allowing the 
exposed part of a conductive mesh in contact vnth the ground potential level of a display. 

ttmay be possible to maintain a conductive mesh at a ground potential by setting a conductwe him so as to 
electrically contact w*the conductive mesh and allowing the conductive film in contact with the ground potential part 
rtTSSay^ntte ^e. the conductive mesh and the conductive film are placed and laminated between two transpar- 

Zm" S^uctive film is usually made of a material having good electrical conductivity. Preferrjl ^c^plj ^ a 
condiirtive film indude metal flms of copper, aluminum silver.alloys of two or nr«^^^ 

^1 The thickness of the conductive film is usually from 0.5 to 500 pm. preferably from 1 to 200 jtm. from the view- 

Doint of mechanical strengtii and easy processing. ».^„k«.«» 

SSo] When a conduct^f ilm is provided, it should be in contact with a conductive mesh. Thus, as describ«l above^ 
i,e conductive fam and the conductive mesh are usually arranged so that they overlap e^h o^er and are in fontart 
wSttiTach other. Insofar as they overlap each other, their positional relationship .s not limrted. The conductn,e film may 
be in contact witti either side of surfaces of the conductive mesh. ^ ^ ^ anH a ron 

[0100] in a front panel for a plasma display panel according to the present invention, a conductive m^and a con- 
ductive film are preteably arranged so that they are in contact with each other in a sheet fomi on the exposed part of 
m^nSL^ve m^^^^^^^^ is on the marginal surface of the front panel. In this case^^e conduct^e ^^^ ^ P^ 
vS^onty on one marginal side of the front panel, or on two or more marginal SKles of the front panel The c«KJurtve 
f^t^Trably provided on four marginal Sides Of the frort panel fro 

J5?0?r^e width ol the overlapped areas of a conductive film and a conductive mesh is "suallyat least 1 mm. pref- 
erably from about 2 to 50 mm. from the viewpoint of electromagnetic wave-shielding propertes and «^rab.lity^ 
SJozlWhT^a conductive mesh is placed between two transparent resin plates, a conductive f m to be used prefer- 
ably has holes since the conductive mesh can be bonded firmly between two transparent resin plates. 
raioT ft is pXtd that the holes are substantially unifomily scattered almost over the whole area of a conductive 
fi^i^e arta^^hole is usually 100 mm^ or less, prefembly 0.1 to 50 mm^. and the tot^ area of holes « usually 
0 1 to 50% DreferaWy 0.5 to 40 %. of the wirtiole area of the conductive film. , ^. ^ ^ ^ 

, ^ Si A iHuctive f ilm earring an adhesive on one side of its surfaces is preferably used to firmly f «c ^ <=or^^ 
f ilmarid a transparent resin plate The kind of the adhesive is not limited. Adhesives having themioplastic properties 
are preferably used, since wide-range press conditions can be employed when they are used. 
S.1051 Wh^ a conductive fHm is further provided, it s preferred that a part of thefibr. « ^."LnT/JSJ^ 
and is connected to a groundmg wire or a grounding electrode. In this case, a conductive mesh can be easily main- 

' S^Ml'^^hrC'SS'ofaconductivefilmcanbeprov^ed 

SiS^rent r^n^ateXng one Side erf a front panel as Shown in Fig . 1 ^. 
«rm^ondside(s)datransparem resin pimewhich are perpend-.^^^^ 
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vided as shown in Fig 2-d. although it can also be provided by cutting out a part of a transparent resin plate. Further- 
more, as shown in Rg. 3-d. a conductive film can be exposed on the plate on one side of surfaces of the front panel. 
This OTbodiment is preferable since the exposed part can be easily provided. 

[0107] These exposed parts can be provided by suitably selecting the sizes, an-angement and shapes of synttietc 
resin plates and a conductive film. (In Figs. 1 -d. 2-d and 3<i. constituent parts other than a conductive f dm and a trans- 
parerrt resin ptate are omitted to sinply show the relationship of the exposed part of the conductive film and the shape 

foiMf ° As*d^ed above, when a conductive film has an exposed part, the exposed part may be present on either 
the viewer-side surface or the display-side surface of a front panel. In addition, concerning an exposed part, only a con- 
ductive film may be exposed as shown in Fig. 5-d. or a conductive film and a conductive mesh may be both exposed on 
the plate in the same side of surfaces of the front panel with the conductive film and conductive mesh being in contact 
with each other in the exposed part Furthemiore. the exposed part may be overlain on one surface of a front panel, or 
the edges of the exposed parts may be folded back In a gap between transparent resin plates, when a pluralrty of trans- 
parent resin plates are utilized, as shovm in Fig. 9-d. ^ ^ ^ -w-^ 
[0109] A front panel for a plasma display panel according to the present invention can be produced as described 
above Such a front panel may be trimmed, for example, its marginal parts may be cut off . so that its size is matched ^ 
a desired size. In this case, it is preferable to trim a front panel to a desired size without cutting off the exposed parts of 
a conductive mesh and a conductive film. . , ^ l. 
[01101 A metal thin fUm of. for example, silver, copper, gold, chromium, stainless steel, nickel, etc. may be placed on 
the surface of a front panel for a plasma display panel according to the present invention, in a thickness which does not 
interfere the transparency of the front panel, to further improve near-infrared ray-shielding properties. 
[Oil 1] A front panel for a plasma display panel according to the present invention can be surely grounded. a"d thi^ 
more stably exhibits electromagnetic wave-shielding properties than conventional front panels. In addrbon. the front 
panel of the present invention has good visibility by optionally possessing uneven patterns on its surface, and ant- 
rSlection properties, anti-abrasion properties, and stain-proof properties. The use of a transparent resin plate having 
near-infrared ray-shielding properties can provide a front panel which can effectively shield near-infrared rays. 
[01 1 2] The present invention can provide a front panel for a plasma display panel wrtiich is less warped and generates 
less Newton's ring, a front panel for a plasma display panel which maintains the clearness of colore of a decofatve Por- 
tion and a front panel for a plasma display panel which has good durability and stability of grounding. EXAMPLES 
[01 1 3] The present invention will be ittustrated by the following Examples, which do not limit the scope of the present 
invention in any way. 

[01 1 4] Properties were measured and evaluated as follows: 

1) Total light transmittance in visitjie ligtit range 

[Oil 5] A total light transmittance in the visible light range was measured with a haze computer Type HGM-2DP (man- 
ufactured by SUGA SHIKENKI). 

2) Ught transmittance in a wavelength range between 800 and 1000 nm 

[0116] A light transmittance in a wavelength range between 800 and 1000 nm was measured with an autographic 
spectrophotometer Type 330 (manufactured by Hitachi Limited). 

3) Visibility 

[0117] An obtained front panel for a plasma display panel was attached to the screen of a plasma di^lay panel. Then, 
by observing the screen thereof with an eye. the difference of colors and contours of images before and after the attach- 
ment of the front panel was evaluated. 

so 4) Electromagnetic wave-shielding properties 

[0118] The intensity of electromagnetic waves was measured with a shielding material-evaluation system R2547 
(manufactured by ADVANTEST CORPORATION). Then, the electromagnetic wave-shielding ability of an obteined front 
panel ior a plasma display panel was calculated based on the following equation: Elecfromagnetic wave-shiekJing ability 
(dB) = 20Logio(Xo/X) in which Xo is the intensity of electromagnetic waves without a front panel for a plasma display 
panel, and X is the intensity of elecfromagnetic waves with a front panel for a plasma display panel. 
[01 1 91 The larger value of an elecfromagnetic wave-shielding abifity means that the obtained front panel for a plasma 
display panel has higher elecfromagnetic wave-shielding properties. 
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[0120] In the evaluation using the above system, the nunnber of harKlle turns oon'esponds to a pressue required to 
constrict and fix a front panel for a ptasnia display panel (a degree of fixing). The smaller nunt)er of handle turns cor- 
responds to severe conditions for a front panel to exhOxt shielding properties. 

5 5) Remote controfling test 

[0121] An obtained front panel for a plasma display panel was set in front of a photodetection part for the remote con- 
trolling of a domestic TV set. Then, a signal in a near-infrared range (a signal wavelength of 950 nm) was transmitted 
by a remote controller from a distance of 3 m, and the response of the TV set was checked. If the TV set does not 
10 respond to the signal in this test, the installed front panel can prevent problems caused by nearnnfrared rays which are 
generated by display devices such as plasma di^lay panels, etc. 

6) Warp 

15 [0122] A distance (A: cm) between the diagonal line and the central part of a front panel was measured on a side 
having a concave plane at the central part of the front panel. Then, a warp (D: cm) was calculated from the distance A 
and the area (S: cm^ of the front panel based on tfie following equation: 

D = Ax(1/S)''^ 

20 

Exannple 1-a 

[01 23] A polyester gauze (gossamer) feibric having a size of 200 x 200 mm, a thickness of 60 ^m. and a weaving den- 
sity of 1 40 mesh/inch, the filament surfaces of which had been plated with copper and nickel and then dyed blacK (man- 

S5 ufectured by KABUSHIKIKAISHA SEIREN) was used as the conductive mesh 2a, an acrylic plate having a size of 200 
X 200 mm arKl a thickness of 4 mm (SUMIPEX 000 manufactured by Sumitomo Chenncal Co.. Ltd.) was usee ^a- the 
transparent resin plate la. and the soft acrylic film Ss having a size of 160 x 160 mm and a thickness of 20 um sMJN- 
DUREN SD 003 manufactured t)y KANEKA CORPORATION) was used. They were arranged as shown in Fig. i.'. 
[0124] A pair of stainless steel protection plates each having a aze of 300 x 300 mm and a thickness of 2 rvi the 

30 surfaces facing the aaylic resin plate la and the acrylic f 3m 3a being mirror finished, were anranged over and belnw vne 
above arranged memt)ers, and all the merrbers were installeo >n a 50 ton hydraulic press as they were. Then, the mem - 
bers were heated and pressed at a press temperature of 140'>C under a press pressure of 40 kg/cm^ for 10 minutes to 
place and integrate them. 

[0125] After coding, the stainless steel protectran plates were detached to obtain a front panel, in which the oonduc- 
35 five mesh £a made of the polyester gauze fabric was embedded in the central area (160 x 160 mm) of the acrylic resin 
plate la, while the margin of the conductive mesh 2a having a width of 20 mm was not embedded. 
[0126] This front panel was attached to a plasma display panel, and the screen was ot>served. The visibQity was good. 
[0127] Since a part of the conductive mesh 2a (polyester gauze fabric) were exposed in a ^eet form on the marginal 
surface of the front panel, it was possit)le to ground the panel from the exposed mesh part as it was. 
40 [0128] The electromagnetic wave-shielding ability of this front panel was evaluated by measuring the change of the 
electromagnetic wave-shielding ability corresponding to the number of turns of the sample-fixing handle in the above 
shielding material-evaluation system. The results are shown in Tatile 1 . It is noted that the handle was completely fas- 
tened at three turns. 

[0129] This front panel had very stable and good electromagnetic wave-shlekling properties. 

45 

Example 2-a 

[0130] Benzoic anhydride (5 parts by weight) and tert.-txjtyl peroxy-2-ethylhexanoate (1 part by weight) as a radical 
polymerization initiator were dissolved in a monomer mixture (100 parts by weight) containing methyl methacrylate (90 
so % by weight) and CI-l2=C(CH3)COO[CH2CH(CH3)0]5.5-P{0)-(OH)2 as a phosphorous atom containing monomer (10 
% by weight). 

[0131] The solution was poured in a polymerization cell comprising a pair of glass plates each having a size of 220 
mm X 220 mm and a thickness of 10 mm and a gasket made of polyvinyl chtorkfe, and thermally polymerized at 55°C 
for 12 hours and then at 100°C for 2 hours. Thus, a transparent resin plate having a size of 200 mm x 200 mm and a 
55 tfiickness of 3 mm was obtained. 

[0132] This transpareit resin plate had a total Ggfit transmittance of 85 %, and a ligfit transmittance of not more ttwi 
12 % in the wavelength range between 800 nm and 1000 nm. 

[0133] Then, a front panel, in which a polyester gauze was embedded rn the central area of a resin plate wliile ttie 
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margin of the gauze was not embedded, was produced in the sane manner as in Exanple 1 except that the above-pro- 
duced transparent resin plate was used. 

[01 34] THs front panel was attached to a plasma display panel, and the screen was observed. The visibility was good. 
[0135] This front panel was completely groinded like the front panel of Example 1-a. In addition, the TV set did not 
5 respond in the remote controlling test 

Comparative Example 1-a 

[01 36] The polyester gauze (gossamer) fabric 5a having a size of 230 x 230 mm. a thickness of 60 ^m. and a weaving 
10 density of 140 mesfVinch, the filament surfaces of which had been plated with copper and nickel and then dyed black, 
(manufactured by KABUSfHIKlKAISI-IA SEIREN). the acrylic plates 4a each having a size of 250 x 250 mm and a ttvck- 
ness of 2 mm (SUMIPEX 000 manufactured by Sumitomo Chemical Co.. Ltd.). arxl the soft acrylic films ga each having 
a size of 250 x 250 mm and a thickness of 20 fim (SANJUREN SO 003 manufactured by KANEKA CORPORATION) 
were arranged as shown in Fig. 2-a. 
75 [0137] A pair of stainless steel protection plates each having a size of 300 x 300 mm and a thickness of 2 mm. the 
surfaces facing the acrylic resin plates 4a t>eing mirror finished, were arranged over and below the above arranged 
memt>ers, and all the members were installed in a 50 ton hydraulic press as they were. Then, the members were heated 
and pressed at a press temperature of 1 40°C under a press pressure of 40 kg/cm^ for 1 0 minutes to place and integrate 
them. 

20 [01 38] After cooling, the stainless steel protection plates were detached to obtain a front panel, in which the polyester 
gauze fabric was completely embedded in tfie central part of the acrylic resin plates. 

[0139] The four sides of this front panel were cut so as to expose the polyester gauze fabric on the four side faces 
(the lateral faces) of the panel, to obtain the front panel having a size of 200 mm x 200 mm and a tfiickness of 4 mm. 
The conductive part (polyester gauze fabric) appeared on the side taces in a linear form. Thus, it was very difficult to 
2S ground it. 

[0140] The electromagnetic wave-shielding ability of this front panel was evaluated by measuring the change of the 
electromagnetic wave-shielding at)ility corresponding to the number of turns of the sample-fixing handle in the above 
shielding material-evaluation system. The results are shown in Table 1. 

[0141] This front panel was not sufficiently grounded, and its electromagnetic wave-shielding properties fluctuated 
30 greatly depending on the degree of fixing and frequency, and were not stable. 
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Table 1 (csntinued) 
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shielding ability (dB) 
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Example 1-b 

15 [01 42] As shown in Fig. 1 -b, the acryiic resin MM A plate (hereinafter referred to as 'MM A plate") 2^ having near-infra- 
red ray-shielding properties was set on the mirror finished press plate lt2 made of stainless steel (SUS) (with the mirror 
surface facing upward) with the hard coal plane 2^ facing downward. Then, the conductive mesh 41b. the adhesive 
acrylic film 51b, the acrylic film ^ the non-glare polyethylene terephthalate film (hereinafter referred to as "non-glare 
PET film") 8b (with the non-glare surface 72b facing downward) were arranged in this order. Finally, a mirror finished 

20 press plate was set over these members with its mirror finished surface facing downward. Then, the members were 
heated and pressed at 1 30°C under a pressure of 40 kg/cm^ for 20 minutes. Thereafter, the non-gUu'e PET film ^ as 
an embossing master was removed to obtain a front pan^, in which the acrylic film 6b bad the uneven patterns on its 
surface transferred from the surface of the non-glare PET film 8b, as shown in Fig. 2-b. 

[0143] The MMA plate 3b was a cast plate having near-infrared ray-shielding properti^ and a thidoiess of 3 mm, the 
25 surface thereof having the acrylic hard coat layer The hard coat layer 2^ was a UV-curat>ie type one, and had a thick- 
ness of 4 )im. 

[0144] The acrylic film 6^ had a glass transition temperature of 101 "C and a thickness of 125 ^m. 
[0145] The non-glare PET film Si consisted of a PET sut)strate having a thickness of 188 and a hard coat layer, 
which of the surface was emtx>ssed. to form uneven patterns 72b (non-glare surface). 
30 [0146] The conductive mesh 41b consisted of polyester fbers (manufactured by TAKASEMETAX Co., Ltd.) which 
were thinly plated with copper and coated with a conductive black resin to suppress reflection. A mesh size thereof was 
100 X 100 mesh, and a fiber diameter thereof was 40 \im. 

[0147] The adhesive acrylic film glfe was a soft acrylicfilm (SUNDUREN manufactured by KANEKA CORPORATDN) 
having a thickness of 50 ^m. 

35 [0148] The length and width of the acrylic film ^ and the adhesive acrylic film 51h were each about 20 mm smaller 
than those of the conductive mesh. 

[0149] Accordingly, the conductive mesh 41b was exposed in the plane of the front panel on the entire marginal sides 
of the front panel in a width of atxxjt 10 mm, and was embedded in the central part of the front panel to a depth of 140 
^m from the surface on the mesh side (, which is a side of surfaces of the panel on which the mesh is exposed). 

40 [0150] The warp of this front panel was about 1 0 mm. 

[0151] The otjtained front panel was attached to the screen of PDP The mesh side of the front panel faced the PDF, 
and the exposed mesh having a width of 10 mm on the marginal surface of the front panel was connected to a ground 
potential level. Thus, good electromagnetic wave-shielding properties were attained. The use of the near-infrared ray 
shielding plate could sufficiently shield the near-infrared rays emitted by PDP, and thus no malfunction happened in the 

45 remote control of electric equipment. 

[0152] No Newton^ ring was generated by the uneven patterns formed on the mesh side of this fraxt panel. Thus, 
this front panel had good visibility, tn addition, the surface opposite to the mesh side surface (hereinafter refenred to as 
'viewer side surface') had practically good surface hardness, and had no scratch in the practical use. 

so Example 2-b 

[0153] As shown in Fig. 3-b, on the SUS-made mirror finished press plate II2, the acrylic film Ui^ carrying the hard 
coat layer 10b (with the hard coat layer facing downward), the adhesive acrylic film 13b. the MMA plate 3^ having near- 
infrared ray-shielding properties, the conductive mesh 4112, the adhesive acrylic film 51b. the acryiic film Sib, and the 
55 non-glare PET film I2ja (with the non-glare surface facing downward) were arranged in this order. Finally, another mirror 
finished press plate was set over these members writh its minor finished surface fadng downward. Then, the mennbers 
were heated and pressed at ISO'C under a pressure of 40 kg/cm^ for 20 minutes. Thereafter, the non-glare PET film 
12t as a embossing master was removed to obtain a front panel for POP, in which the acrylic film S3b. bad the uneven 
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patterns transferred from the surface of the non^lare PET film m as shown in Fig. 4-b. 

101541 The acrylic film 61b had a glass transition temperature of 105°C and a thinness of 250 nm. The nw-giare 
PET film 12b consisted of a PET substrate having a tNckness of 188 (im and a hard coat layer having a surface on 
which noi^dare surface was fonned by embossing. The acrylic film m canrying the hard coat layer iflU cons.^ 
an acrylic film having a thickness of 250 jim to which an acrylic urethane hard coat layer having a thickness of about 4 
urn was provided. The conductive mesh 41b, MMA plate 3b and adhesive acrylic film 51b were the same as those used 
in Example 1 -b. Furthemwre. the length and width of the acrylic film 61b and the adhesive acrylic film 51b were each 
about 20 mm smaller than those of the conductive mesh, like in Example 1-b. , ^ 

10155] Accordingly, the conductive mesh was exposed in the plane of the front panel on the entire marginal sides o^ 
the front panel in a width of about 10 mm. and was embedded in the central part of the front panel to a depth of about 
260 |im from the surface on the mesh side. 

[01 56] The warp of this front panel vras about 1 5 mm. 

015^ The obtained front panel was attached to the saeen of PDP In the same way as in Example i-b The front 
panel had as good electromagnetic wave-shielding and near-infrared ray-shielding properties as those of Example 1 -b. 
[0158] No Newton's ring was generated by the uneven patterns formed on the mesh side of this front panel like Exam- 
ple 1-b. In addition, the surface had good surface hardness, and had no saatch in the practical use. 

Example 3-b 

[0159] As shown in Fig. 5-b. on the SUS^nade mirror finished press plate lb. the non-glare P^*"'" 
with the non-glare surface facing upward. Then, the acrylic hard film 15b carrying the hard coat ^Y^^^i^ ^^J^"^ 
coat layer 14b facing downward), the adhesive acrylic film 1312, the MMA plate 3b having near-infrared ray^'e'd-ns 
properties the conductive mesh the adhesive acrylic film 51b, the acrylic film Qj, and the non-glare PET film &i 
» the non-glare surface facing downward) were ananged in this order. Finally, another mirror finished P^^J^^ 
was set over these members with its mirror finished surface facing downward. Then, the members were h^ed and 
pressed at 1 35»C under a pressure of 40 kg/cnf for 20 minutes. Thereafter, the two non-glare PET films as errto^ing 
masters were removed to obtain a front panel for PDP. in which the hard coat layer 14b of the acrylic f ilrn^ and the 
acrylic film 6b had the uneven patterns on each surface transferred from the surfaces of the non-glare PET films Si as 

mm '"-me ^uctive mesh 42b consisted of polyester fibers, which were thinly plated with copper and coated with 
aconductiveblackresintosuppressreflection.Amesh size thereof was 90 x 90 mesh, andafiberdia^^^ 
40 ^m. The acrylic f Mm 15b canying the hard coat layer 14b consisted of an acryHc frtm having <^ ^25 jirn 

to which an acrylic hard coat layer having a thickness of about 4 nm was provided. The acrylic film §b, the nai-gtere 
films 32, the MMA plate 3b and the adhesive acrylic f im 51b were the same as those used "n Example 1 Fu*er- 
35 more,thelengthandwidthoftheaaylicfilm6bandtheadhesiveacrylicfilm51bwereeachabout20mmsmallerm^^ 

those of the conductive mesh ^ like in Example 1-b. . ^ ^, ^-^^ 

[01611 Accordingly, the conductive mesh was exposed in the plane of th^ front panel on the entre marginal sd^of 
the front panel in a width of about 10 mm. and was embedded in the central part of the front panel to a depth of about 
140 (im from the surface on the mesh side. 

40 [0162] The warp of this front panel was about 10 mm. ,«^KTh«*r«nt 

0163] The obtained front panel was attached to the screen of PDP in the same way as in Example 1-b The front 
panel had as good electromagnetic wave-shieWing and near-infrated ray-shielding properties as ttnose of Exairple 1 -b. 
[01641 No Newton's ring was generated by the uneven patterns formed on the mesh side of this front panel likeExam- 
ple 1 -b On the viewer side, the reflection of the saeen was suppressed by the non-glare surface whichwastrai^erred 
onto the hard coat. In addition, the blurring of the screen was not observed, and good visibility was ateined^lthough 
the both surfaces of the front panel were subjected to the non-glare treatment The front panel had good surface hard- 
ness, and had no scratch in the practical use. ■ 
[0165] To impart antistatic properties to the surface of the front panel, an antistatc coating matenal «>mpns.ng sur- 
fectaris (NONDUST (trade name) manufactured by COLCOAp was applied to both the viewer and "[^ ^ide 
of the fr<irt panel so Lt a surface resistivity became 8 X 10^° Ofequare. The obtaned from p^^^ 

in use, and thus it could maintain good visibility for a long time. 
Example 4-b 

[01661 As Shown in Fig. 7-b. on the SUS-made minor finished press plate lb. "on-Jare PET filrri 1^ *e 
L^lare surface facing upward), the acrylic film 1» carrying the hard coat layer 
downward), the adhesive acrylic film 13b, the MMA plate 3b having near-infrared ray-shielding P^f jj^' 
tive mesh 43h, the adhesive acrylic film 5m the aaylic film ISi carrying the hard coat layer iZb (with the hard coat 
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layer 17l2 facing upward) and the non-glare PET f im ^ (with the non-glare surface facing downward) were arranged in 
this order. Finally, another minror finished press plate was set over the these metTt)er&. Then, the members were heated 
and pressed at 1 35'>C under a pressure of 40 kg/cm^. Thereafter, the non-glare PET f ilms on the mesh and viewer sides 
were removed to obtain a front panel for POP, in which the hard coat layers 2^ 17b of the acrylic films 1^ 1^2 had the 
uneven patterns transfen-ed from the non-glare surfaces of the PET films 12^ 8& as shown in Fig. 8-b. 
[0167] The acrylic f Bms 15b, 1^ carrying the hard coat layers 2^ 17b consisted of a transparent acrylic film having 
a glass transition temperature of 1 05°C and a thickness of 1 25 ^m and having one surface to which an acrylic hard coat 
layer having a thickness of 5 |im was provided. 

[0168] The conductive mesh 4Sb consisted of polyester fft>ers, which were thinly plated with copper and coated with 
a conductive black resin to si^spress reflection. A mesh size, wtuch is the number of squares in mesh per one inch, 
thereof was 140 x 140 mesh, and a fit>er diameter thereof was 40 ^im. 

[0169] The non-glare PET films 8b, 1^ were the same as those used in Examples 1 -b and 2-b, and the MM A plate 
2b and the adhesive acrylic film igb were the same as those used in Example 1 -b. Furthermore, the length and width 
of the acrylic film 1£|2 and the adhesive acrylic film 51b were each about 20 mm smaller than those of the conductive 
mesh, like in Example 1 -b, while the size of the acrylic film 15b carrying the hard coat layer 2b was the same as that of 
the MM A plate Sa- 

[01 70] Accordingly, the conductive mesh 4Sb was exposed in the plane of the front panel on the entire marginal sides 
of the front panel in a width of 10 mm, and was embedded in the central part of the front panel to a depth of atx)ut 140 
^m from the surface on the mesh side. 
[0171] Thewarpof this front panel was about 10 mm. 

[0172] The obtained front panel was attached to the screen of PDF in the same way as in Example 1-b The front 
panel had as good electromagnetic wave-shielding and near-infrared ray-shielding properties as those of Example 1 -b. 
[0173] No Newton's ring was observed. In addition, the front panel had good durability and the non-glare surfaces 
were less changed by the heat generated by POP or the warp of the front panel, since the mesh side surface had tfie 
hard coat layer having the uneven patterns. Thus, the front panel had good durability. Also, the viewer side surface had 
good surface hardness, and had no scratch in the practical use. and the front pane) had good visBsility. 
[0174] To impart antistatic properties to the surface of the front panel, an antistatic coating material comprir sur- 
factants (NONDUST (trade name) manufactured by COLCOAT) was applied to tiie mesh side surface of the from panel 
so tfiat a surface resistivity tiecame 5x10^ n/square. The otjtained front panel could suppress the accumulation of 
dusts on the mesh side in use for a long time. 

Example 5-b 

[0175] As shown in Fig. 9-b, using the same press machine as that used in Example 1-b. on the SUS-made mirror 
finished press plate Hl the transparent MMA plate 32b. the adhesive acrylic film 51b. the conductive mesh 41b. the 
adhesive acrylic film 51b. the trareparent hAMA plate and another SUS-made mirror finished plate were arranged 
in tiiis order. Then, the members were heated and pressed at ISO'C under a pressure of 40 kg/cm^ to integrate them. 
[01 76] The MMA plate 32b was a cast plate having a thickness of 3 mm, while Vne MMA plate 22b was an extruded 
plate tiaving a thickness of 1 mm. The conductive mesh 41 b and the adhesive acrylic film 51b were the same as those 
used in Example 1-b. 

[01 77] The length and wkttii of the transparent MMA plate ^ and adhesive acrylic film Sl^ were each about 20 mm 
smaller than those of the cortductive mesh. 

[01 78] Accordingly, the conductive mesh was exposed in the plane of the front panel on tiie marginal sides of the front 
panel in a width of 1 0 mm, and was embedded in the cerrtral part of tiie front panel to a depth of at)Out 1 mm from the 
surface on the mesh side, as shown in Fig. 10-b. 

[0179] The obtained front panel was attached to the screen of POP in the same way as in Example 1-b The front 
panel had as good electromagnetic wave-shielding properties as those of Example 1 -b. 

[0180] However, the obtained front panel was warped by 25 mm with the acrylic plate 33b on the mesh side being 
convexed. 

[0181] Furthermore, ttiis front panel was attached to PDP in the same way as in Example 1 -b. As a resuK, Newton's 
rings were otiserved, and the surface on the viewer side was easily scratched. 

Example 1-c 

[0182] As shown in Fig. 1-c, on the SUS-made mirror finished press plate Is. the acrylic film ll£ carrying the hard 
coat layer 1^ (with the hard coat layer 10£ facing downward), the adhesive acrylic film 13c. the transparent resin plate 
3c, the conductive mesh 4l£, the adhesive acrylic film 51c. the acrylic film gl£ and the non-glare PET film 1^ (with the 
non-glare surface Zl£ facing downward) were arranged in this order. Rnally, ^e minor finished press plate 2£ was set 
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over these mentjere wrth the mirror finished surface facing downward, "men. the members were heated and pressed 
at 1 aO'C under a pressure of 40 kgycm^ for 20 minutes. Thereafter, the non-glare PET film J2c as a embossing master 
was removed to obtain a front panel, in which the surface of the acrylic film file had the uneven pattems transferred 
from the PET fam as shown in Fig. 2-c. 

[0183] The printed portion 201c was fonned by printing in black in a width of 30 mm on the marginal surface of the 

transparent resin plate 3c and then printing white letters on the Mack printed portion, using acrylic inks. 

[0184] TTie acrylic film 61c had a glass transition temperature of 1 05»C and a thickness of 250 pm. 

[0185] The non-glare PET film 12c consisted of a PET film substrate having a thickness of 188 jim and a hard coat 

layer having a surface on which non-glare surface was fomied by embossing. 

101861 The acrylic film Uc carrying the hard coat layer Iflc consisted of an acrylic film having a thickness of 250 fim 
to which an acrylic urethane hard coat layer having a thickness of about 4 was provided. 
[0187] The conductive mesh 4l£ c»nsisted of polyester fbers (manufactured by TAKASE METAX Co., Ltd.) which 
were thinly plated with copper and coated with a conductive Wack resin to suppress reflection. A mesh size thereof was 
1 00 X 1 00 mesh, and a fiber diameter thereof was 40 »im. 

[0188] The transparent resin plate 3e consisted of a resin plate having near-infrared ray-shielding properties (tiuck- 
ness, 3mm; pdymethyl methacrylate; cast plate). The hard coat layer liJc of the acrylic film 1l£ was a UV-curable\ype. 
and had a thickness of 4 fim. 

[0189] The adhesive acrylic films 13c. Sic were soft acrylic films (SUNDUREN manufactured by KANEKA CORPO- 
RATION) each having a thickness of 50 nm. 

[0190] The length and width of the acrylic film 61c and adhesive acrylic film §1c were each about 20 mm smaller than 
those of the conductive mesh 4l£. while the sizes of the conductive mesh 4l£. the adhesive acrylic film 13c and the 
acrylic film Us. were the same as those of the transparent resin plate SC- 

[01 91 ] Accordingly, the conductive mesh 4l£ was exposed in the plane of the front panel on the entire marginal sides 
of the front panel in a width of 10 mm. The conductive mesh 41c except the marginal exposed part was embedded in 
the front panel to a depth of about 260 ym from the mesh side surface. 

[0192] When the obtained front panel was attached to the screen of PDP. the screen was well defined with the black 
print on the marginal surface, and looked attractive. 

[01 93] Since the panel was set so that the mesh side surface thereof faced the PDP saeen. the marginal exposed 
part of the mesh was hidden with the printed portion, and thus could not be seen from the front side. Since the printed 
portion was arranged on the viewer side of both of the mesh and the resin plate having near-infrared ray-shielding prop- 
erties clear printed colors were maintained, and furthermore the printed portion had good durability. In addition, when 
the marginal exposed part of the mesh was connected to a ground potential level, the obtained front panel had good 
electromagnetic wave-shielding properties. Thus, the leak of electromagnetic waves was greatly decreased, and the 
radiation of near-infrared rays from PDP was well shielded. 

Example 2-c 

[0194] As shown in Fig. 3-c, on the SUS-made minor finished press plate l£, the non-glare PET film fie was set with 
the non-glare surface Z2c facing upward. Then, on the non-glare PET film 8c, the acrylic film 15c carrying the hard coat 
layer 14£ (with the hard coat layer 14C facing downward), the acrylic film 232. the transparem resin plate ac, the con- 
ductive mesh 42c. the adhesive acrylic fUm 5l£. the acrylic film 6c and the non-glare PET film 12s (with the non-glare 
surface 72c facing downward) were ananged in this order. In addition, a copper metal thin film Ifllc was arranged on 
the entire marginal sides of the conductive mesh ^c so that the width of about 10 mm of the metal thm fBm overlapped 
with the underside surface of the adhesive acrylic film 5l£. Finally, the mirror finished press plate 2c was arranged on 
the members wHh the mirror finished surface facing downward. Then, the members were heated and pressed at 1 35°C 
under a press pressure of 40 kg/cn^ for 20 minutes. Thereafter, the two non-glare PET films fie 12e as embossing 
masters were removed to obtain a front panel, in which both of the hard coat layer on the acrylic film and the other 
acrylic film had uneven patterns on each surface transfened from the non-glare surfaces of the non-glare PET films, as 

shown in Fig. 4-c. ^ 

[0195] The printed portion 2Q2c was fomied by printing in black in a width of 25 mm on the marginal surface of the 

acrylic film 2^ and then printing whrte letters on a part of the black printed portion, using aaylic inks. 

[0196] Th copper mefal thin film im£ was in a tape form having a width of 20 mm and a thickness of 20 fim. and cut 

in a suitable length so that it could be placed on the entire marginal sides of surface of the mesh. 
[0197] The conductive mesh 42c consisted of polyester fibers, which were thinly plated with copper and coated with 
a conductive Wack resin to suppress reflection. A mesh size thereof was 90 x 90 mesh, and af iber diameter thereof was 
40 ^.m 

[01 98] The acrylic film 1§c carrying the hard coat fayer 14£ consisted of an acrylic film having a thickness of 1 25 ^m 
to which an acrylic hard coat layer having a thickness of about 4 jim was provided. 
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[01 99] The acrylic film 6c had a tNckness of 1 25 jim. 

[02001 The non-glare PET f flms Sfc 12c each consisted of a PET film having a thickness of 188 jim. and each had 

uneven patterns on its one side of surfaces which were formed by embossing. 

[02011 The transparent resin plate 3c and the adhesive acrylic film 5l£ were the sane as those used in Example i-c. 
[02021 The length and width of the aaylic f Urn fic and the adhesive acrylic film 5l£ were each about 20 mm smaHer 
than those of the conductive mesh, while the sizes of the conductive mesh 42s and the acrylic films ^ I5e were the 
same as those of the transparent resin plate Sc. . . ^ < 

[0203] The copper thin film Ifllfi was exposed in the plane of the front panel on the entire marginal sides of surface 
of the front panel in a width of about 1 0 mm while overlapping with the conductive mesh 

[0204] The conductive mesh 42c except the part on which the copper thin film was provided was embedded to a depth 
of about 1 40 Jim from the mesh side surface of the panel. 

[0205] The obtained front panel was attached to the screen of PDP in the same way as in Example 1 -c. The copper 
thin film was hidden with the black printing of the printed portion on the marginal surface of the front panel, and thus 
could not be seen from the viewing side. Further, the printed colors were dear, and the decoration effect of the screen 
was suff icient. The front panel had as good electromagnetic wave-shielding and near-infrared ray-shiekJing propertes 

as those of Example 1-c. nr\i i^r^trr^ 

[0206] An antistatic coating material comprising surfactants (NONDUST (trade name) manufactured by COLCOATJ 
was applied to both the mesh and viewer side surfaces of the front panel so that a surface resistivity became 8x10 
fi/square. The obtained front panel could sippress the adsorption of dusts on the surfaces, and thus the front panel 
could have good visibility for a long time. 



Example 3-c 

[0207] As shown in Fig. 5-c on the SUS-made mirror finished press plate l£, the non-glare PET film 12c (with the 
non-glare surlace 72c facing upward), the acrylicfilm 15e carrying the hard coat layer 14e (with the hard coat l^er 14c 
facing downward), the adhesive acrylic film ISfc the transparent resin plate 3c. the conductive mesh 43c. the adhesive 
acrylic film 51c the acrylic film Ific carrying the hard coat layer 17e (with the hard coat layer IZe facing upward) and 
the non-glare PET film Be (with the non-glare surface 22c facing downward) were arranged in this order 'n addition, a 
copper metal thin film 1fl4c was ananged on the entire marginal sides area of fhe conductive mesh so that the width of 
about 5 mm of the metal thin film overlapped with the underside surface of the adhesive acrylic f im §1c. Firialli^the mir- 
ror finished press plate 2c was arranged on the members with the mirror finished surface facing downward. Then me 
members were heated and pressed at 135°C under a press pressure of 40 kg/cnf. Thereafter, the two non-glare PET 
films §c, 12c as embossing masters were removed from the mesh and viewer side surfaces to obtain a front panel, m 
virtiich the hard coat layers of the acrylic films 15c Ific carrying the hard coat layers lie IZc had uneven patterns on 
each surface transferred from the non-glare surfaces of the non-glare PET films, as shown m Fig. 6-c^ 
[0208] The copper metal thin film 104c was in a tape fomi having a width of 15 mm and a thickness of 1 5 jmi, and cut 
in a suitable length so that it could be placed on the entire marginal sides of surface of the mesh. 
[0209] The acrylic film 15c canning the hard coat layer 14c was the same as that used in Example 2-c. 
[0210] The printed portion 203c was fornied by printing in black on the marginal surface of the acrylic film 15s tn a 

width of 25 mm. using acrylic inks. , 

[021 1] The acrylic films 15s, IfiS canying the hard coat layers consisted of an acrylic film having a glass transiton 
temperature of 105°C and a thickness of 125 jun to which an acrylic hard coat layer having a thickness of about 5 urn 
was provided. The conductive mesh 43c consisted of polyester f bers. which were thinly plated with copper and coated 
with a conductive black resin to suppress reflection. A mesh size thereof was 140 x 140 mesh, and a fiber dameter 
thereof was 40 jim. The non-^are PET films 8s. 12c were the same as those used in Examples 2-c and 1 -c. while the 
transparent resin plate 2C and the adhesive acrylic film 5l£ were the same as those used in Example 1 -c. 
[021 21 The length and width of the acrylic film Ific and the adhesive acrylic film 5l£ were each about 20 mm smaller 
ttan those of the conductive mesh 43c. while the sizes of the conductive mesh 43c, the adhesive acrylic film 13s and 
acrylicfilm 15c were the same as those of the transparent resin plate 3c. ^ ^ 

[021 31 The copper thin film 104s was exposed in the plane of the front panel on the entire marginal sides of surface 
of the front panel in a width of about 10 mm. The conductive mesh 43s except the part on which the copper thin film 
»ras provided was embedded to a depth of about 1 40 urn from the mesh side surface, which corresponded to about the 
total thickness of the aaylic f Dm 16s and a part of the adhesive acrylic film §lc. 

[02141 The obteined front panel was attached to the screen of PDP in the same way as in Exanple 1 -c. The copper 
thin film was hidden with the black printing on the marginal surface of the front panel, and thus could not be seen from 
the viewing side. Furthermore, the printed colors were dear, and the decoration effect of the screen was.sufficient. The 
front panel had as good electromagnetic wave-shielding and near-infrared ray-shieWing propertes as those of Example 
1-c. 
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[021 S] To impart antistatic properties to the front panel, an antistatic coating material conprising surfactants (NON- 
OUST (trade name) manufactured by COLCOAT) was applied to the mesh side surtece of the front panel so that a sur- 
face resistivity became 5x10^ £2/square. The obtained front panel could suppress the accumulation of dusts on the 
mesh side surface in use for a long time. 

£ 

Comparative Example 1-c 

[0216] As showm in Fig. 7-c, using the same press machine as that used in Example 1-c, on the SUS-made minror 
finished press p\ale 1c, the transparent resin plate having near-infrared ray-shielding properties, the adhesive acrylic 
10 film £}£, the conductive mesh 41c. another adhesive acrylic film 5i£, the transparent MMA plate 22£ and another SUS- 
made mirror finished plate 2c were placed in this order. Then, the members were heated and pressed at ISO'C under 
a pressure of 40 Kg/cm^ to integrate them. 

[021 7] The printed portion 204c was fomied by printing in black in a width of 10 mm on the marginal surface of the 
transparent resin plate 33c and then printing white letters on a part of the (slack printed portion. 

15 [021 8] The transparent resin plate 33c was an extruded plate (of polymethacrylate) having a thickness of 1 mm, while 
the conductive mesh 41c and the adhesive acrylic tWrns 51c were tiie same as tiiose used in Example 1-c. The trans- 
parent resin plates Sc. 33c. the adhesive acrylic films §^c and conductive mesh 41c had the same length and widtii. 
After pressing, all the marginal sides of the produced panel was cut by a wicHh of about 10 mm, and a conductive paste 
301c (DOUGHTIGHT D-500 manufactured by FUJIKURA KASEI Co., Ltd.) was applied on the side surfaces and dried. 

20 Then, onto the surfaces, the copper tape 401c was bonded to obtain a front panel. As shown in Fig. 8-c, in the obtained 
front panel, the conductive mesh 41c was embedded to a d^>th of about 1 mm from the mesh side surface (on ttie side 
at which the b^n^>arent resin plate 22c was placed], which corresponded to the total thickness of the transparent resin 
plate 22£ and adhesive acrylic film 51c . Here, Fig. 8-c shows the conductive paste 301c and copper tape 401c only on 
the left cut side, while those on the right cut side are omitted. 

25 (021 9] This front pand was attached to the screen of PDP with the printed portion facing the display, and the copper 
tape 401c was connected to a ground potential level. However, the front panel had insufficient electa'omagnetic wave- 
shielding properties. 

[0220] The printed portion had low contrast because of the influence of the conductive mesh and the transparent syn- 
thetic resin plate having nearnnfrared ray-shielding properties. Furtiiermore. the front peinel was easily scratched, and 
30 thus hiad unsatisfactory durability, since the printed portion was exposed on the display side surface. 

Example 1-d 

[0221 ] As shown in Fig. 4-d, on the SUS-made mirror finished press plate M the transparent resin plate 2d (with the 
35 hard coat layer 2i facing downward), the conductive mesh M tiie conductive film SsL tiie adhesive film QsL the trans- 
parent resin plate 7d and the non-glare film 9d (with the non-glare surface 8d facing downward) were arranged in this 
order. Finally, the mirror finished press plate 1M was arranged over the members with the mirror finished surtece lid 
facing downward. The conductive film 5d was arranged so that it overlapped wriOi each of ttie adhesive f ilm 6d and con- 
ductive mesh 4d on the entire marginal sides of a front panel in a width of about 10 mm. Then, the members were 
40 heated and pressed at a press temperature of 130°C under a press pressure of 40 kg/cm^ tor 20 minutes. Thereerfter, 
the non-glare film 9d was removed to obtain a front panel for a plasma display panel as sfiown in Fig. 5-d. 
[0222] The transparent resin plate 3d was the cast plate of an acrylic resin having near-infrared ray-shieldng proper- 
ties and a thickness of 3 mm. and the hard coat layer 2d on its surface was a layer formed by curing an acrylic hard 
coating agent with UV rays and having a thickness of 4 ^m. 
45 [0223] The conductive mesh 4d consisted of polyester fibers, which were thinly plated with copper and coated with a 
conductive black resin to suppress reflection (manufectured by TAKASE METAX). A mesh size thereof was 100 x 100 
mesh, and a fiber diameter thereof was 40 ^m. The size of the conductive mesh ^ was substantially tiie same as that 
of the transpment resin plate Sd. 

[0224] The conductive film 5d was a copper tape having a widtti of 20 mm and a thickness of 20 ^m, and cut in a 
so suitable length so that it could be placed on the entire marginal skies of the conductive mesh 4^. 

[0225] The part l^d of the conductive film §d. wfiich overlapped with the adhesive film was perforated to form 5 
holes each having a diameter of atxxjt 1 mm per one square centimeter (cm^) of the conductive film. The total hole area 
was 3.9 % of the whole surface area of the conductive film g^. 

[0226] A thernwplastic adhesive (HM type manufactured by PANAC) was coated in a thickness of about 20 um on tiie 
55 side of surfaces of the conductive film facing the tiransparent resin plate 3d. The above holes were formed to pass 
through the conductive film and the adhesive. 

[0227] The adhesive film gd was a soft acrylic film (SUNOUREN manufactured by KANEKA CORPORATION) having 
a thickness of 50 ^m, and its length and u/kfth were each about 20 mm smaller than those of the transparent resin plate 
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2d- 

[0228] ' The acrylic film Td was an acrylic film having a glass transition temperature of 101 °C and a thickness of 125 
iOn, and its length and width were each about 20 mm smaller than those of the transparent resin plate M 
[0229] The non-glare film consisted of a PET film having a thidoiess of 188 Mm and carrying, on its surface, a hard 
coat layer which was enix)ssed to form uneven patterns gd (non-glare surfetce), and its size was sutistantially the same 
as that of the transparent resin plate 2^. 

[0230] In the obtained front panel, the conductive film 5d was exposed on the plane of the front panel on the entire 
marginal sides of the front panel in a width of about 1 o mm while overlapping with the conductive mesh 4d. Here, a side 
on which a conductive film is exposed is refened to as "mesh side". 

[0231] The conductive film Ssi overlapped with the conductive mesh 4d with being firmly tx>nded to each othei 'u the 
regions 1^ in wfuch the conductive film 5si overlapped with the adhesive film SSl and transparent resin plate Jsi Fur- 
thermore, the conductive film §d was firmly fixed with the transparent resin plate 3d, adhesive film 6^ arvj transparent 
resin plate 7^. 

[0232] The conductive mesh 4si was embedded to a d^ath of about 140 (im from the mesh side surface in the region 
14d other tt\an the part in which the mesh and the conductive film was overlapped. 

[0233] This front panel was attached to PDP with the mesh side facing the PDP while connecting the exposed part of 
the conductive film 5^ to a ground potential level. Electromagnetic waves were effectively shielded, and also near-infra- 
r d rays emitted from flie PDP were sufficiently shielded. In addition, no malfunction happened in the remote control of 
electric equipment 

[0234] When the front panel was allowed to tie in contact witii the display saeen of the PDP. no Newton's ring was 
observed, and the visibility of the PDP screen was good. The surface of^x>site to tiie mesh side (hereinafter referred to 
"viewer side surface") had practically good surface hardness, and was not scratched in the practical use. 

Example 2-d 

[0235] As shown in Fig. 6-d. on the SUS-made mirror finished press plate Id tiie transparent resin plate 17d carrying 
the hard coat layer on its surface (with the hard coat layer 16^ facing downward), the adhesive film I8d. the transparent 
resin plate 2d. the conductive mesh 4d. the conductive film Sd the adhesive film SsL ttie trar^parent resin plate Zd and 
the non-glare film §^ (with the non-glare surface 8d facing downward) were arranged in this order. Finally, the mirror 
finished press plate ^Oti was arranged over the m&vbers with the mirror finished surface lid facing downward. The 
conductive film §d was ananged so that it overlapped with each of the adhesive film gd and conductive mesh 4d on tiie 
entire marginal sides of a front panel in a width of about 5 mm. Then, the members were heated and pressed at a press 
temperature of 130°C urxjer a press pressure of 40 kg/cm^ for 20 minutes. Thereafter, the non-glare film 9d was 
removed to otrtain a front panel as shown in Fig. 7-d. 

[0236] The transparent resin plate 2ii was the cast plate of an acrylic resin having near-infrared ray-shielding proper- 
ties and a thickness of 3 mm. 

[0237] The tiansparent resin plate I7d was an acrylic plate having a tiiickness of 250 tim, and tiie hard coat layer 16^ 
on its surface was a layer formed by curing an acrylic urettiane hard coating agent with UV rays and having a thickness 
of 4 ^m. The size of the plate I7d was substantially tiie same as that of the tiansparent resin plate gg. 
[0238] The conductive mesh 4d consisted of polyester fbers. which were thinly plated with copper and coated with a 
conductive tAatik resin to suppress reflection (manufacbired by TAKASE METAX). A mesh size thereof was 100 x 100 
mesh, arxl a fit>er diameter thereof was 40 ^lm. The size of the conductive mesh 4d was sutjstantially the same as ttiat 
of the transparent resin plate 3d . 

[0239] The conductive film 5d was an aluminum tape having a width of 1 5 mm and a thickness of 30 pm, and cut in 
a suitable length so that ri could be placed on the entire marginal sides of the mesh. 

[0240] A part of the conductive film Sd. which overlapped with the adhesive film gd. was perforated to form 8 holes 
each having a diameter of about 0.7 mm per one square cerrtimeter (cm^) of the conductive film. The total hole area 
was 3.1 % of the whole surface area of the conductive film 5d. 

[0241] The adhesive films gd. 18d were soft aaylic films (SUNDUREN manufacbjred by KANEKA CORPORATION) 
tiaving a thickness of 50 ^m. The length and width of the adhesive film 6d were each about 20 mm smaller ttian those 
of the transparent resin plate 3sL while the size of the adhesive film 18d was sutistantially the same as that of the trans- 
parent resin plate 3d 

[0242] The transparent resin plate 7d was an acrylic film having a glass transition temperature of 1 0S°C and a thick- 
ness of 250 ftm. and its length and width were each about 20 mm smaller than those of the tiansparent resin plate 2d. 
[0243] The non-glare film gd consisted of a PET film having a thickness of 188 |im canying. on its surface, a hard coat 
layer which was embossed to form uneven patterns Sd (non-glare surface), and its size was sut)Stantially ttie same as 
that of the transpareit resin plate 2^. 

[0244] In the obtained front panel, the conductive film SA was exposed on tiie plane of the front p>anel on the entire 
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■ . from nanel in a width Of about 10 mm. The conductive lilm K overiapped with the conductive 

mSI'S^JnTi^l^^^^ 
ad^eSS^traC^^rl 

ent resin date 3d, adhesive filmed and transparent resin plate 7si. ^ . ^ 

IZT ?he conductive mesh 4d was en*edded to a depth of atx^ut 260 f^m the mesh side surface m the reg-on 
14d Other than the part in which the mesh overlapped with the conductive fam^. nart of 

iSrorrt Snel was attached to PDP with the mesh side facing the PDP while connecting the exposed part of 
tS^^SlmS to T^Z^ potential level. Electromagnefic waves were effectively shielded^and also n^^-^ra^ 
re^^Sed fTom th^ PDP weresuffidently shielded. In addrtion. no maHunction happened intheremote control of 

iSXs front panel was allowed to be in contact wrth the display screen of the PDP. Ne-^n^ring w^ 
!^i^ed!^t?e vistoill^ Of the PDP screen was good. The viewer side surface had practically good surface hard- 
ness. and was not scratched in the practical use. 

Exanple 3<l 

r02481 AS shown in Fig. 6^. on the SUS-made mirror finished press plate Id, the "^"-g'*^*"'".^^^;;^^ 
Lte^su.^e1^fadng upward), the transparent resin plate m (with the hard coat layer 1M faong Jownv^rd)^ tt,e 
tht^rS^ ^ ttie fransparert resin plate 3d. the conductive mesh Ad. the conductive film 5d. the adhesive film ^ 

TttiteoSe^ Finally, the mirrorfinished press plate was arranged over the members w^^ 

Sictg do«nw^rd. The conductive film 5d was arranged so that it ' !l^H^^^^ 

^uctive mesh ^ on the entire marginal sides of a front panel in a width of about 5 mm^ and fold^ '^^i!"!^^^ 

COLCOAT) was applied to both of the mesh side and viewer side surfaces of the front pand. ^^^^ 
The Tan^rent resin plate Sd was the cast p^e of an acrylic resin having near-infrared ray-shielding proper- 

Srih^^'STn^^eSnplatelTdwasanacr^i^ 

SL^ce^sTlayer form^ by curing an acrylic hard coating agent with UV rays ard K«ving a thickness of 4 ^m. 

Thrsize of the Diate 1 7d was substantially the same as that of the transparent resin plate ^. 

IJi? ?^rLrSuctl^.^^sh 4d consisted of polyester f bers. which were thinly plated wrth copper and coated wrth a 

conductive mesh 4d was substantially the same as that of the transparent resin plate SA- „ r. in a 

SS2T^^ctive film 5d was an copper tape having a width of 19 mm and a thickness of 15 ^m. and cut in a 

was 19 6% of the vtfhole surface area of the conductive film Sd- k , u-ampk-a roRPORATiom 

1^41 The adhesive films gd. ifid were soft acrylic films (SUNDUREN manufactured by KANEKA CORPORAH^ 

S Te'^^rent resin pbte 76 was an acrylic film ha>nng a gtess transition temperature of 10rC and a thi^- 
S JHZ" t^s^;^» lorn, un«en p=..ms S4 J2d (n=n-Sa,e surface), and *e,r »e v«s sub- 

' ^1 ,„addhion,meconduclh«film5dwasWdedbackbetweenthetranspa,er.,esinp 
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14d other than the part in which the mesh overlapped with the conductive film Sd- 
[0260] ' The front panel had a surface resstivity of 8 x 10'"' n/square. 

[0261] This front pane) was attached to PDP with the mesh side facing the PDP while grounding the exposed part of 
the conductive film Si- Electromagnetic waves were effectively shielded, and also near-infrared rays emitted from the 
5 ' PDP were sufficiently shielded. Thus, no malfunction happened in the remote control of electric eqiipment 

[0262] When the front panel was allowed to be in contact with the display screen of the POP, no Newton's ring was 
observed, and the visbility of the PDP screen was good. The surface on the viewer side had practically good surface 
hardness, and was not scratched in the practical use. In addition, dusts did not etdhere to the front panel in use for a 
long time. 

10 

Comparative Example 1-d 

[0263] As shown in Rg. 10-d, on the SUS-made mirror finished press plate 1^ the transparent resin plate the 
adhesive film SsL the conductive mesh ^ the adhesive film Qsi and the transparent resin plate Jsi were an-anged in ths 
15 order. Finally, the minror finished press plate lOd was arranged over the members with the mirror finished surface 11d 
being downward. Then, the members were heated and pressed at a press temperature of 130°C under a press pres- 
sure of 40 kg/cm^ for 20 minutes to obtain a front panel. 

[0264] The four sides of this front panel were cut by a width of 1 to 4 mm to make them even. Then, the conductive 
paste 22^ was applied to the side faces so that it was in contact with the conductive mesh 4^ as shown in Fig. 1 1 -d. 

20 [0265] The transparoit resin plate was the cast ptete of an transparent acrylic resin having a thickness of 3 mm. 
[0266] The adhesive film 6d was a soft acrylic film (SUNDUREN manufactured by KANEKA CORPORATION) having 
a thickness of 50 (im, and its size was sutsstantially the same as that of the transparent resin plate Ssi- 
[0267] The conductive mesh ^ was the same as the corKluctive mesh used in Example 1-d (manufactured tjy 
TAKASE METAX; a mesh size: 100 x 100 mesh; a fiber diameter: 40 (im), and its size was sutjstantially the same as 

25 that of the transparent resin plate 3d. 

[0268] The transparent resin piate ZSi was an extruded plate of a transparerrt acrylic resin having a thickness of 1 mm. 
and its size was sutistantially the same as that of the transparent resin plate 3d. 

[0269] The conductive paste ^ was DOUGHTIQHT D-500 (manufacUired by FUJIKURA KASEI Co.. Ltd.). 
[0270] In the obtained front panel, the conductive mesh 4d was embedded to a depth of about 1 mm from the surface 
30 of the transparent resin plate 7^. 

[0271] This front panel was attached to PDP while grounding the conductive paste ^d. but electromagnetic waves 
could not effectively be shielded. 

[0272] When the front panel was allowed to be in contact with the display screen of the POP, Newton's rings were 
ot>served. and the visibility of the PDP screen was not good. The surface on the viewer side was easily scratched in the 
35 practical use. 

Claims 

1. A front panel for a plasma display panel coirprising at least one transparent resin plate and a conductive mesh 
40 placed on said transparent resin plate, wherein a part of the conductive mesh is exposed on the plate in a sheet 

form on at least one side of the marginal surface of the front peinel. 

2. A front panel for a plasma display panel according to claim 1 . wherein said corKluctive mesh is exposed on the plate 
in a sheet form on the four sides of the marginal surface of the front panel. 

45 

3. A frorrt panel for a plasma display panel according to claim 1 . which has unevei pattems on at least one side of 
surfaces of the front panel. 

4. A front panel for a plasma display panel according to daim 1, wherein said conductive mesh is embedded to a 
so depth of 0.5 mm or less from eittier side of surfaces of the front panel. 

5. A front panel for a plasma display panel acoorcEng to daim 3 . wherein said uneven patterns are formed by transfer- 
ring the patterns from an embossing master. 

55 6. A front panel for a plasma display panel according to daim 3 , wherein said uneven patterns are formed by transfer- 
ring the uneven pattems from an emtx>ssing master, and said embossing master is a film having a surface on which 
uneven pattems are formed. 
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7. A front panel tor a plasma display panel according to daim 3, wherein one side of surfaces of the front panel has 
uneven patterns, and the other side carries a hard coat layer. 

8. A front panel for a plasma display panel according to daim 3, which has a hard coat layer on at least one side of 
surfaces of the front panel, and un&/&\ patterns are formed on the side having the hard coat layer. 

9. A front panel for a plasma displeiy panel according to daim 1 . which further comprises an intermediate synthetic 
resin plate between said conductive mesh and said transparent resin plate, and a decorative portion between said 
intermediate synthetic resin plate and said transparent resin plate. 

10. A front panel for a plasma display panel according to claim 9, wherein said decorative portion covers the exposed 
part of said conductive mesh. 

1 1 . A front panel for a plasma display panel according to claim 9. wherein said decorative portion is formed by printing. 

1 2. A front panel for a plasma display panel according to daim 9. «vhich further comprises a conductive film, and said 
decorative portion covers said conductive film. 

1 3. A front panel for a plasma display panel according to daim t , which further comprises a conductive film, a part of 
which is in contact with said conductive mesh in a sheet form on at least one side of the marginal surface of the 
front panel. 

14. A front panel for a plasma display panel according to daim 13, wherein said conductive film is perforated. 

15. A front panel for a plasma display panel according to daim 1 , wherein said transparent resin plate has properties 
of shielding near-infrared rays. 

16. A front panel for a plasma display panel according to claim 15, wherein said transparent resin plate comprises a 
resin composition comprising a copolymer prepared by copdymerizing a monomer having an unsaturated double 
bond and a phosptiorus atom-containing monomer, and a compound containing a copper atom. 

1 7. A front panel for a plasma display panel according to daim 15, wherein said transparent resin plate contains a dye 
type near-infrared absort}er 

18. A plasma display panel, on the front ^ce thereof, having a front panel comprising at least one fransparent resin 
plate and a conductive mesh placed on said transparent resin plate, in which a part of the conductive mesh is 
exposed on the plate in a sheet form on at least one side of the marginal surface of the front panel. 

Amended daims under Art 19.1 PCT 

1 . A front panel for a plasma display panel comprising at least one transparent resin plate and a conductive mesh 
placed on said transparent resin plate, wherein a part of the conductive mesh is exposed on the plate in a sheet 
form on at feast one side of the marginal surface of the front panel. 

2. A front panel for a plasma display panel according to claim 1 , w/herein said conductive mesh is exposed on the 
plate in a sheet form on the four sides of the marginal surface of the frorrt panel. 

3. A front panel for a plasma display panel according to daim 1 , which has uneven patterns on at least one side of 
surfaces of the front panel. 

4. A front panel for a plasma display panel according to daim 1 . wherein Seiid conductive mesh is embedded to a 
depth of 0.5 mm or less from either side of surfaces of the front panel. 

5. (AmerKled) A front panel for a plasma display panel according to claim 3 or 19. wherein said uneven patterns are 
formed by transferring the patterns from an embossing master. 

6. (Amended) A front panel for a plasma display panel according to daim 3 or 19, wherein said uneven patterns are 
formed by transferring the uneven patterns from an embossing master, and said embossing master is a f 3m having 
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a surface on which uneven patterns are formed. 

7. (Aniended) A front panel for a plasma display panel according to daim 3 or 19, wherein one side of surfaces of 
the front panel has uneven patterns, and the other side carries a hard coat layer. 

8. (Amended) A front panel for a plasma display panel according to claim 3 or 19, which has a hard coat layer on 
at least one side of surfaces of the front panel, and uneven patterns are formed on the side having the hard coat 
layer. 

9. A from panel for a plasma display panel according to daim 1 , which further comprises an imermediate synthetic 
resin plate between said conductive mesh and said transparent resin plate, and a decorative portion tjetween said 
imenmediate synthetic resin plate and said transparent resin plate. 

10. A front panel for a plasma display panel according to claim 9, wherein Seiid decorative portion covers the 
exposed part of said conductive mesh. 

1 1 . A front panel for a plasma display panel according to claim 9, wherein said decorative portion is formed by print- 
ing. 

12. A front panel for a plasma display panel accorcBng to claim 9, which further comprises a conductive film, and 
said decorative portion covers said conductive film. 

1 3. A front panel for a plasma display panel according to claim 1 , which further comprises a conductive film, a part 
of which is in contact with said conductive mesh in a sheet form on at least one side of the marginal surface of the 
front panel. 

1 4. A front panel for a plasma display panel according to daim 13. wherein said conductive film is perforated. 

1 5. A front panel for a plasma display panel according to claim 1 , wherein said transparent resin plate has proper- 
ties of shielding near-infrared rays. 

1 6. A front panel for a plasma display panel according to claim 1 5, wherein said transparent resin plate comprises 
a resin composition comprising a copolymer prepetred by copolymerizing a monomer having an unsaturated dout^le 
bond and a phosphorus atom-containing monomer, and a compound containing a copper atom. 

1 7. A front panel for a plasma display panel according to claim 1 5, wherein said transparent resin plate contains a 
dye type near-infrared atssorber 

1 8. A plasma display panel, on the front face thereof, having a front panel comprising at least one transparent resin 
plate and a conductive mesh placed on said tran^)arem resin plate, in which a part of the conductive mesh is 
exposed on the plate in a sheet form on at least one side of the margined surface of the from panel. 

1 9. (New) A front panel tor a plasma display panel according to daim 3, wherein said uneven pattern fias Average 
Spacing of Roughness peaks in a range between 3 and 500 ^m, and Ten point height of irregularities in a range 
t>etween 1 and 20 pm. 
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Fig. 5-b 
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Pig. 10-b 
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Pig. 3-c 



Fig. 4-c 
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Pig. 6-c 
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Fig, 7-c 
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